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(54) FILM-FORMING COMPOSITION AND ELECTRICAL FILM-FORMING MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film-forming composition yielding a coated film which has a uniform thickness 
and has an excellent mechanical strength, crack resistance and CMP resistance and a low dielectric constant 
SOLUTION: The film-forming composition contains (A); a hydrolysate and/or condensate of at least one compound 
chosen from the group of R1aSi(OR2)4-a, wherein R1 is hydrogen, fluorine or a monovalent organic group: R2 is a 
monovalent organic group: and a is an integer of 0-2) and R3b(R40)3-bSi-(R7)d-Si(OR5)3-cR6c wherein R3, R4, R5 
and R6 are each a monovalent organic group: b and c are each 0-*2: R7 is oxygen or a— (CH2)ngroup: n is 1—6: and d is 
0 or 1 and (B); HO-(SiR8R90)eH wherein R8 and R9 are each a monovalent organic group: and e is an integer of 
2-100. 
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(0 0 0 8] [0 0 0 9] (A) (A-UTE-Kp: 

[JWItfjlBfcLJES troSS] *»Wtt, ±EBUU (1) "CSSixoft:^ 

*»»1-5fc«)OBDg*ffliatf«K:HU Se>fcBL< R».S i (OR 2 ) 4-* (1) 

^im*tet'\z&rto®m&&Mt L"C, (SitS (R l 7 7 3SJK-?-*fctt lflSO^raaS:^ 
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*«t>L<f4^mi^4 (B) JE-«*(3) "C hy-n-/h^7y> ^hj-iec-yh 
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(R^-ttfR*^ Rl--ct>**or^-Ct>i:<. ^ix V. h y 3: h*v->7V, xf^hj-a-^p 

ftllWil^U ett2-10 0O»t^ 20 ^/>7^ 3i^/Uhy- i s o-^csK^->->7 
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e c-^f.^^i/y^, 7/U2t-c H-cert-T'h /U- i - h y a h ^r->*>7 s e c -T'fvU- h y - 

^••>*>7^ 7/U3-a h y 7x^'/>7V, f h7> 'n - 7'ct^^->'>7 V, s e c -T'f /l'- M-i so 
h^W7^, X h7X h^>'>7^ T h7-n-7* so -7*n^^rv->7>. s e c - ^/U- b V - n - 7 h 



(4) 



2001-240798 



•>7y, s e c -T'fvu- h!)-cer t-/ h 

Hiz-Vyy, y^hy^F^^^ 7*xvu 10 
Hl-a-ro**^^ 7x-/uhy- i s o- 
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^•>7^ f s/H-y* Y**y*s7Y* tf^/u h y^ 

■>K^->7'ntf/Uhy * HP5/3^>\ y-^y^K* 
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f/U-v/-n-7'h^/>7>', v^fvu-v'-s ec 
-7'h^>i/7^ ^TvU-^-t e r tW^y 
i/7^ ^^7x/^'>7^ h 
^./>7y, ^X^Tl^s. h*->->7>\ V^f-fr-i/ 
-n-7'c^>v'7A i^fvW-i*- i s 0-7*0 

s e c-^h^^ is- 30 

t e r t-yh^WA i/zn^U^7^y^r->v'7 
V, i;-n-7'B^ ^-n-^a 

a#*£/i/7>\ •>'-n-7'PtVU-^-iso-7'n 

7 V, ^- n -^p XAr-*J- n -7 h 
yy, •y- n -7'B^-^-sec-7'f : ^->7 
y s y- n -7'ofcV^-tert-7 f h^»7 
V, y- n -rn^->'-7xy^7A 5?- i 

7^azt?^->v'7V, S^-i s o-T'ctVi'-^- i s o 
-7'n^-/>7A v?- i s o-7'cit*/U-v ; -n- 
7h*->*>7>\ ^iso-^Bt^-sec- 
/h^»7^ C/- i s 0-7*0 t e r t 

ir->->7'y, C/-n-7 , ^v ; > b^i/i/7>. i'-n 
-y?vt'V^h*v'v'7>\ S?-n-7fvU-2/-n- 
^a#*^V?>\ ^-n-^^-v- i $0-7*0 
#*->->7^ •^-n-7'^-->'-n-7'h^^v'7 
y^ ^n-^-^-sec-^^^A V so 



-n-y^-^- t e r t -^h^'>7A S'-n 
-7'f^-^~7xy^'>y7>, s e c-7'-r/^ 
v?/ b*~>*yfy* y-sec-7'f/^-^'»7 

v- s e c -7'^/U-v ? - i s o -7*° #3r*>->7 
v?-s e c-^-^-n-Zh^AyrA 5?- s 
e c-T'fvU-v?- s e c-/^'/>7A >*- s e 
c --/f-J^—i/- cert -yh^'>'>7^ S?— s e 
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yy7A •y-tert-^-^-n-T'B^y 
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> v y7x^'>7 h^»7A -y^x^-^-x 
h^y-y7y, 5/7«s/U— *J—TL—7w#*9'i/*y9 
V x y7x-/U-y- i s o-7'p^'>v'7^ 2/7 
x-;U-i;-n-/h^»7ys -^x^-^-s 
e c -7* F^y7A *s'7x.=-A'— 9 S— c e r t-7" 
h^-yy^y, ^7xX/Uv?7xy^'W7^ 

/uhy / h 7 >\ y -r^y7*a^/uhy ^ 

yyyy, y -7- S / 7* a h V h 3rv">7 ^> y 

-try -yK^^Btf/uhy > h^v"^^ y-^y 

•yK^>7 , ae/l'hyxh d t->'>7^ V-H7DB 
rotf/Uhy * h3r>>7^, y-hy7DD7'oc J /l/ 

> % 7=- h 7X h^>7A fh7-n-7'n^'>'y ^ 
7^ r b7- i s o -7*a^^->'>7^ rh77x , 
/**s*sjy. y^/uhy> h^>*>7^ ^fvvhy 
x^-yy7A ^Ahy-n-/°^y>7^ 

h*>>7>\ xfyW hy 31 h V, t^/U h y 

/ \>**s*s?*y\ tr^/uh y ^ h^->->7>. 7 = =-* 
h y > h^r*>^7>, 7xx;uhy^ F^^^ ^ 
^f;U^h^A>7A 2// fvu-^a: h >7 >\ 
•yxf/U^/ h**>i/7'A i/^^/U^ h^*>>7 
> x .y*7xX/U^h^A>7A v?7^^/U-^x:h= J r- 

"yiyyy, h))/^*/* h hy^fvu 
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jBsC (2) (C&(^T\ 1 ffi<aflS&2<!: LTtt, 3fe 
o-US; (X) fcBmWJ^TfiUMrWtfa-t*^**- 
[0 0 13] sfc, Htt* (2) (OR r t5)o2SOt 

54i'S:#ff5wti5-C#5. (2) <D?h. R 

*>v*>n^^ 1, 1, 1, 3. 3 'V*P* h*-> 

-S-^fvUi^a**:/, 1. 1. 1. 3, 3-' <V 
^zn 3 ^/US/S/n $MJ->\ 1, 1, I, to 

3, 3 — **** h*5/-3-7*=vUi*S'a*"0->\ 
1„ i, 3, 3 -^V*^ h — 3 — Ta^/Is*/ 
•>a^y, 1, 1, 3. 3-fh7/h^-l, 3 
-5^^yUiH'n*-p-^ 1, X. 3, 3-f b b 
^r->-l,. Z-^ff-frVis**^^ X, X, 3, 3 
-T h7> h^r->- 1, 3->'7x4^> nd rt^ 
1, X, 3, 3 -7 s - h*2/- 1. 3-^7*=vU 

*s*su*fy^ i, l, 3-hy>h^V-X, 3, 3 
- h ] J *f*Ar*?*sa*"9'>'. X, X. 

-X, 3, 3 - h y > f/^'/nH>s X, X, 3- 20 
h y ^ h*i/-X,. J 3, 3-hy7x=/^c^rt 

>\ X. x, 3-hy^h*~>-x, 3, 3-hy^oz 

stA^i/n**:/, X. 3-v^h*v'-X, X, 3, 
3-fh7/f/^a^fy, X. 3-v ? ^h*rv'- 
1, X. 3, 3-fh7>f/^B^t^ X. 3- 
is* h*«>- 1, X, 3, 3-f F77x^>n^r 
-^V, 1, 3->^ h*rC- X. X. 3, 3-7h77 

y, ^^f^ h^r*>i/*>a^^s X, X, 3, 3 f 30 
h7>h*v—X, 3-^f^v^***^ X, 

1, 3, 3-f h73i h*v—l, 3-v^f/Ui^a 
*1h>, X. X. 3, 3-fh7>h^-l, 3-v? 
7s=/Ui?->a#fy, 1, 3-i?> X, 
3, 3-fh7^f/^'>P^^ X. 3 -i/3i h^r 

3->?>h*">-X, X, 3, 3-7h7 7x^'> 
a^-tf-y, 1, 3-^31 h*->-X. X, 3, 3-f h 

[0 0 1 5] -jftxt (2) iZ&^Td&Qtoft&VBt L 
Ttt, h^>^>7>, ^**3i b*i/*Ji/9 

>\ ^t7xi^v?'>7^ 1, X, X. 2, 2- 
'<^>h^>-2-^f^v ? ->7 , A X, X, X. 

2, 2-:A : V*3ih*£/-2-;<f/^v'7>'. 1 » 

X, 1, '2, 2— <*s9* h^-2-7a=^? 
V. 1, 1, 1, 2, 2-^^=^*>-2-7x = 
X,X, 2, 2-7h7/h^>-l ( 2 
-y^f/u^v'?^ X, X. 2, 2-f 1*731 h*-> 
-1, 2-^f/^v'7^ 1, 1, 2, 2-7h7 so 



1 Y% : s- 1. 2-v?7x^*>7V, 1, 1, 2, 
2-f h7^ h^r->- X. 2 ->'7x^uyy7^ 

x, i, 2- h y ^ h^r->- 1 , 2, 2-hy^fvio; 
■>7^, x. i, 2- hy^h*^- X. 2, 2-hy 

>^^v/7>, X. 1. 2-hy^K^'>-l, 2, 

2- h y 7x-/^'>7^ 1. X, 2 - h y ^ h^rV 
-X, 2. 2-h!/7x-/^7^ X. 2-->Vh 
*i/-X, 1. 2, 2-f h7>f/^'>7X 1. 2 
»i?xh^>-l, X. 2, 2-7h7^f/^*>7 
V\ 1, 2-y> h*v'- 1, X, 2, 2-fh77x 
=/Uv?->7^ l f 2 -S/3L> X. 2, 2- 
f h77xr/U^>7W£^ -Jft* (2) \Z&^X 
R 7 ^- (CH2) a-T?^£iv5SOfl:£^£ Lttt, 

fx (^#u-* h^rv->y/u) ^^v. fx 
h^i/t/y/u) ^*>. ex {~**-9-r=s 

M fx (:/> h*i//fvu->y/u) **>\ 

f* (^3ih^-»^/u->y/u) ^*y, fx (v?> h 

^y7x-;k>y/U) /*>\ fx (Ste 1**^7* = 

a^vao ^*>\ fx u b a*) * 
*>\ fx (ih^f/^y/^) **v. fx 

(> h^'>^7 = -/Uv'y/U) **>\ fX (^h^> 
v?7^n/U*>yyU) fX b 

/U) 3i*V H fX h^*>">y/^) 31*^ f 

x (^f7x7^yyy/u) 3i*y, fx 

i/ff-j^sv m x-fis. fx (5/3i h^-»-f-/^->y 

/U) 31* V, fX (^> h^*>7^=/^>y/W) 31* 

V x fX (•;x^->7x=/^!l/l') 3i*y, fX 

i*Y* 9 s*J**'fi'*s9M 31*:/. fx (aih^->i/ 
trfrisDA') 31*.^ f x ^yi/7x-/uyll 

/!✓) 3L*>\ fX (xh^V>'7x3/Uyy/W) 31* 
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I, 3 -fx (^1?-3i h^'>->y /d/^A X, 
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f7, (i/31 h^-»^*>y /^) ro-rCX, X, 3-f 

x (v?^ h^->7*^/u->y/u) 7'o/<y, x. 3-f 

^ (v^ai h^r->7*3i/U->y/U) 7'c/< , A X. 3-f 
X (> h^r->i/>^/U->y^) jTus<*s > 1, 3-fX 

(xh^^f^i/il/U) 7'n/<A X. 3- fX 
h^>y'7xX/l/y!l/U) /n/^> X. 3 - f X 

(3i h 7 * 3i/u-> y /u) 7" a /< v 4 ^er^^fo^ 
t*-C»*. wh,e)05*>. ^yy->7A 
^^txh^y-yy7A 7x -^.>c;*>7 

1, 1, 2, 2-7h7>^v-l, 2 
y7A X. X, 2. 2-f h7^ h^r->- 1, 2 
>f/u^y7^, X, X, 2, 2-f h7^ h^rv'— 
X, 2-v^7x3/^yy7A X, X, 2, 2-f h7 
ai h^ry- 1 , 2-/7x-/Uyy7A X, 2-v^ 
'h^*>-l, X, 2, 2-f h7>f/^'>7A 1, 
2-v?xi h*->-l, 1. 2, 2-f 
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I, 2-v^h*-->-l, 1. 2, 2-Tb?7=. 
-/^•>7^ 1, Z-i?=>h**s-l, 1. 2, 2- 

/u) y*y % tr 

* (iM fvui/y/u) y*v> tr* (e^h* 

**>s XX (yih*S/7*=^!!^) 

tr* (> h fvuvy/u) y*>\ tr* (31 

h^^^f/uvy^) >^y, fc^* h^->y7x 

aWWfcJB^-C, (A) LTft,. ±S (A- 1) 

j«M8J:» (A-2) tL<ttwrtua^-*t:JH 

V\ (A-l) JS^iSXCf (A-2) ££tt«vWL2 

[0016] (B) I 
±E-«K (3) KiBlr^-C* ll^ffliHm 5fe 

(i) fcBWftflrafflfcanrfsrfc^-cis. 
-«W (3) v&2tiZ{t&to<nA»mt u-Cffc ^ 

B^-J-V, MHb ffB*^*y i*7*xvl^>a*-iJ->\ 
5fc38fc Kn*->#y i?>^-/U5/n^f-v-df y v^7x = 

v?7x-/^dH^ ^Sfc Kn*i/#y i/^fvUS/ 

[0 0 17] #y<r-eD*9SL»fc LXfl, -«* 
(3) fOe#2-l 0 0, #*L<tt2-5 0-C*> m 
5. r*L6 (C) ■*»ttl«*fcrt2SKX±«:WCJ5:tt: 

*i/ct>A*\ *jm!fc#irvc % (a) j«»ica-rs 
(B) &#<nfcMPfen. (a) oott^ G5 

£^Mm£*K*) "C (B) j£#0. 2-2 011 
^-Cfc-So (B) j^BttJBW^as 2 OJlfi^^x.5 

fcftfc ±S2 (A) /£#(C^£ix3R 2 0-5, R 4 0- 

i«*rrti5ao7ic5Mf*ixx^5to, 2 

[0 0 18] #&WKj3^T«&ifi (A) ti&tomfo 
&ffiB<Dis?;-/l>g&£V (B) 
MM-LTS i-O-S i»*S:*j4LfcfeO-C*>o 

grift <V flto V 7 / — /^Sri*** Lfc i <o, 

«*¥*MHF*tt, a*. 1. 00 0-120, 00 
0.ff*L<ttl ( 2 0 0-100, OOOig^ so' 



«^ (4) Tr#s*i*fc**U'-Mi:**, &t*Afc& 

[00i9l4I*i/-Ht#»i:Uft flitf, K 
y ^ h^r-> • (T-fe^T-fe: hf— h) h 

hy- i-^B#*'/.*/ (7tf/i^7tht 

— h) T-fy* b y-n-Zh^/ • ^/ (r-fc^/ur 
(T-fe^/ur-fe h) f-*y. h y- 1 h^-> 

X* (T^^/UT-fe h^— h) rf^s 

^ry • tr^ (r-fe^r-t Kf— h) v 5 - i - 

y. sec-rh^> • XX {T^/UT-t h 

h) ^y^h^v" hy^ (T-fe-^/ur-t 

h^- h) T*y. ^-n-^n^y- h y ^ (T 

hy^ (T-fe^/wr-fc h-^- h) ^y-n-r 
K^r->- hy^ (r-fe^/ur* h^-— H ^y 

^^y, ^ey-t-^h^->- hy^ Or-irfvi'Tir h 
^— h) fh7^ (7tf/U7tht-h) 

hy^h^'>-^y (ai^r-fe ^7tf- 

h) ^^V. hy-n-7'o3K^->-^y (xf/W7t 
hT-fe^— b) h y - i -^nzKdr-> • ^ey 

v. hy- t-7>*v"^y (^^/ur-t hr-tT 1 — 

b) is-n-7v**i<" XX (x.f-y^T'tb 

7tf- h) ^^y, a?- i -7 p od ! ?^-> . tr* 
/ur-t hr-fex-h) ^-n-^h^-y • xx 

(xf/U7t h7tf-h) f^^V, v?-sec-^h 
-^^^r->- tf^ (x:f-/UT-t hTirx— h) f ^ 

^e/3ih^->. hy^ (^^/urir hTir^- h) ^ 

V, ^-y-n-7'a^^->' hy^ (xf^7t hTir 
/U7t h7t7-h) f-^y, ^/-n-Zh^ry • h 

y ^ KT-fex- h) *r*y. ^ey - s e c 

-/h^y - hy^ (3:f-/U7-fe hTirx- h) 7^^ 

-=ey - c h^v • hy^ (^fvur-t h r -tr- 

-h) ^*y, t 1 (^^/UTir h7tf- h) 

-f-^y, ^y (7tf/U7th«j — b) b } jx (x:^/u 
7th7tf-h) f-^y> XX (TirfvUT-fc h^— 
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h) f * (xf/urt hr-trx- h) f-*^ k y ^ 

• ^y (T-t^Tir h*— h) -^3 = ?^ hy- 
^ y _ i -^ad^i/ • =£/ (Tirfvurir h 

trm-t'T-t b-t— b) 

T'h^-^ (r-t^r-fc h) v^—v 
a, v-s ec-^h^- tr* (7;j:^/ur-fe hi— 

asK%V- hy* (7tf^rtht-h) i?/U=xx.£ 

a. ^y-i-:/?#^>- hy* (r-fc^r-ferh-*- 

-t7-frT±b1 — b) ^3 = ^ ^-s ec-r 
h^r->- hy* (Tir^A'THr h) 
A, ^/-t-yF^- (7tf/U7tht- 

h) fh7^ (r-fe^r-th-*— 

y (x^/UT1r hTirx— V) iz/UM*^ hy-i. 
-yadf^i/ • ^ey (sifvurir hT-ferr— h) 
-^A, hy-n-7 (xf/U7th7t 

(x:?vUTir hrir^-b) *^3-^, hy-t- 
y y^y.^j (3i^/ur-fe: bT-fex-h) = 

-fc^— h) v?/U=r^r^iv, v?- i -7*d • 

(xf/V7t h T-&"T — h) '/A=3<) 

— b) v?/W3=.?a. -;-t-y^'>'^ 

hTirr-'h) ^eyx:h^*>* Ky 

* (xfvUTIr hT-fcr- M ^3 = ^, ^y-n 
-7a^v/. hy^ (af-yUT-t KT^T— h) 
3x{rAW;-i-7 , P^v- (if/U7t 

y * (a^/ur-fc hZir-r- M -»3i^, 
sec -7^.>* by* (xLf-/UTir hT-kr— b) 

•»=s^, *y-t-yh^> - hy* (xi^r 



12 

■J— b) h l J* (xi^/wr-fc hT-fer— h) = 9 

t^t- b) ->'/^-^, ny^ (r-fe^/ur-fe h-f 

-h) (xf/U7t hTirx- h) '^3X^4 

<if(75i//u=tx^r>Adf u- h^^i ; hy* (7*ir^/ur 
•feh^-h) Z/u^x:^A, hy* (xv^/ur-t: br-fe 
r— h) 7^;=^A4i'i7:7/i';3;^A^L/- hitS 

to [0 0 2 0] tf»Si3*tf«tt»£ 

y®, iftft^ift. fift. ^ y s/ h«. 77^ K>St. > 

y®, yy-/^, f-yf 1 /^ 
Wt % p-r^/^.&§^> p-F/wxy^yi, 
V-^V^/U^VgS, ^ey^nnzg^ ^no^ h 
20 Jl^aaSi Hy7^taS®, ^r®S. ^ e * 
/l^VgU JEffHtfcif 

[0021] «stt«atL-ctt. ^wax^jr^swi 
rt, ey^>-, ea-/K eayi?y, ^ 

^ x hy>fvu7:sv, ^;xf/u7^;y, v/xl^/wt 
.*evi-r by tr/ur ^ >\ ^j-j+wt ^ >s ^ 

•y7f/U7; hy^7;V, ^-y^^y-zuT" 

^y tf-^'J*-* s—fl'T^'y* h y xi^y-/^ 

7;y 4 i/T-fXis***? 1 ?^ i/T-ftris* aSi- 
Kb*-*** Kftiffc^rfSwtiS'CiS. « 

[0 0 2 2] ^jR^^-KI:^^ 

(A) G^*5MfiS*4&»3« 1 0 0 
»«fc#^r* a*, o. o o i-i o£fig&. »s 

L<«:0. 0 1-1 0ltWiit$)o. tt^ 
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(B) *»&#«l»JBHcS*Sfctt»*LX4 

^y^y. i-^y^y* n-^*i*>+ i — ^^ri^ 
y, :/*y, i-^y^v, 2, 2, 4-hyy 

fvU^y^y, n-^^^y. i-^^V, >*a^ 

©^-.^yify* h/i/xy, Jrv'i/X ^fvi^yisf 

V\ h y y fvi^<y*£y* >7vt**yW<> N t?V, n- 10 

yi?y, i-y^/u^y-fefy, hyxf/U^y, *; 
- i -:/a f/w^y-fey, n-T^^^uy, hi) 
y f-j^OH y«^o3»MMfldc*X«K : y * y - 

/l% n-^^y— /K i-^/—^ sec-;/*V 

/K t-^y^y— 3-> h^ri/^/— /K n- 
^*-f-y— /U, 2-y fvU^y^y—zk s e c — 20. 
f-/— /K 2-3i^^y— /K sec — ; — 
/K ^7 f /—As- 3* n~3t#fS—A'+ 2-3i?vU 
^3rUV-/K sec-t^/-/K 11-/=/^ 
3— 2, 6 -vM fvl^T^y — A'— 4, n— 7^ 

y — /K s e c - * yf-y^T/^-zu, h V * 

e c -^7V-r vv^/^— /K 7x/-/K v-^a^ 
— A\ >^;u->^n^^y-/K 3. 3, 5- 

K.y y ^jv^sz a^^-^y — /k ^y^T/^- /k 

* u/-/u4ir<^^eyr^3-/u^@^; ^f^uv^y 

i/y^Il3-/K ^y^y^t-/u-2 f 4, 2-y?- 

5. ^*vi?ah- 4, 2 -i^/t^iMh Vv? 
3i— /u- l, 3, c;xfi/y^!l=-/K ^oei/y 

7113-/^ hyxf^i/3-^ hy/ofi/y 

y^vu^fvu-jr hy, /^-a-/n^ 

y ^-/u- i -y^/w^r h y % y n -^^f^ h 
y s x^-n-^Why, y ^/u-n-^^-V/u 

•V^a^f/^ y^/U->^a^dr 

4-^y^y^*^ r-thxi/ur-th 

y t y7.thy7/U3-/K 7tF7x/y, 7x>f 
3 y*£tf>^hy*S«; xf/Ux-f/K i-yaf 
/Ux-r/K n — :/*v«— r/K n -^^vz/Uxl— f 
/u„ 2 -zx^vi"^^/^— r/k xf uy^->K, 

i, 2-^aeuyt^K, -^^7^ 4-yf- so 



f i/y^!i3-/ury^f/i/x-f/K xfi/y^y = 
— /i^ey ^.f-zua:— tvk xf i/y^y =— /us/aifvt, 
^-x/u, :c^yy^y =-/Ux-y-n~7'^/U3z— r 
/K xi^uy^y 3— /u^y — n — ^^S/^x- r/K 
xf yy>ry3-/UT;y7£x/ux-f/K aif-u^^ 
y 3— /u^ey-2-3i^/uyf-/U3Z— r/U, 

y =r— /u-^y^/uxi-x/^, y'xf i/y^D =2— /u-^E-y 
yfvUaz— tvU, v?xfi/y^!/3-/u^yxf/ux- 
tvk v?xfuy^y 3-/u-yxf/i/x-f/u % 
yy^y =— /u^ey-n-T'f/ux- tvk v^xfi/y 

^y 3— /U^-n-Z/fv^-TVK ^ic^uy^ys 
~/l^ey - n -^^ri//Ux— f/^ 3i h^r*> h V ^ ]) 3 

— /u H f h7xf uy^y 3-/^- n -7 f f/ux-f 
/K /a fyy^y 3-^y /ux-f/K yntr 
uy^y =i—/^y 3:^yi/3i— -r/u, 7 , nt , uy^y3 
-/u^y^n f /U3i— r/K 7*n t'uy^y 3— /u^-y 

r^/i/x- tvk ^ot^y^y3-/^y>f/ux 

— r/u N -yVn e*yy^y 3-/u^yxf/ux-f/K 
h y 7'n eyy^y 3-/^ / > f-zux-f/K f h7 

t Ko77y, 2->f^fh7t KD77y^^Ox 

g^XfvK y-7'fn7^hy, y-/<UD7ny, 

/l^. g^Sfe i -7'f L /l-> g^SS sec -7^. &8tn 

e c-'O^vK S^®23~y h^*>^ 
/U, g^®i^f-/t^<y^/K ft*2-3i^yuy^/K fffie 
2 -3i^/U^^->yu x 5^&^<yi//K §^^'>^ a^df-v' 

/K MWf^ B^^y/K g^gtn-yxi/K r-fc 

rr/i^ey y r/K S^xf yy^y =-/^y 

31— r/i^r^Ss^f'^y^y 3— /u^-ysi^/u^— ;^ 
/K g^sfe^f-uy^y 3-/u^ey -n-^/^3i— x 

e uy ^ y 3-/Ry > f /t/x-f /K 
K/afyy^y 3-/i^ey 31^31— x/K ff^^^n 
e yy/y 3-/^y 7*3 f;ux-f/K gf&T'o tru 

y3-/u^y^f;ux-f/K »^nfuy^y = 

^•yhy^y3-/K 7*0 etygxf/K 7*0^ 

&n -y^/K 7*° tf^-yfik i -7; -V^^K^xi 
^/K *lt^-ii-7*yK H^y^/K fl^v 1 
RSn-yf/K ?L»n-r?/K ^o>S^f 
/u. "7^/uSfe^y^/K 79 A'Wsx-'f- A*** 
/HSi;N->f^^7;F, N. N-^yf/i' 
$/^7; K, N, N-tfxfA'*^A7 5 K. 7th 
7; h\ N-y^/UT-fe hr^ h\ N, N-v/f/U7 
ir hT ^ h\ N-y f/l'7'n t'^VT ^ h\ N-^f/u 
fay KV*ifO*aS*jS«:«fl:^^/K SSYk^ 
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y4 W*fiW*J^4£«:»rt p o £ t 

UVi5 ry ^—^^y 7?-/^— r/u^if owti»"t 

^■CtJ:^. C<OR<o»£ia«ib"C(4, 3*. 0-1 
0 0°C. ^*L<(ll5-8 0tt^. iB0£/£ 

m%L&tazn&tz fcfcfc 9 . 1 o o^c 

/U3-/K1, ±IB.(A-1) *»4&«C (A- 2) A 

W«t#2 0li%8T, #£L<fl5 3S; 
%ttTfc4 6 A 5 R:*«4 if K <t 9 d £ 

[0 0 2 5] aW8We*6ix*HB8fl!UMW*^tt^ * 
p,c^-^hy, 2 5 o-4 s o'eicfiEUKy-*'— * 

3B-fhW*» 3B-fK«7^«t, 

7tWthy, 2, 4-^**^*-^ 2, 4- 
<^79V*J*>>* 3, S-'**'? 2, 4-** 

xtfty, 3, 5-/*^*^ 5-*5vu-2, 4 

^ril-y*/^V % 2, 2, 6, 6-f h7>f/< — 

3, 'Z—^Ws&fs* 1. 1, 1. 5, 5 f 5-^ 

«:2««±-c*>s. hbs/mm*** 
nt-vrh (a) (££*d*#*ws 
£ftttg) oo**««-»L-ca*o. 1- 

ioossss. #*L<tto. 2-^-8 oMa^ioH^ 

3 h vfi> (A) &#<oto*»Ms Jt*»S«C 
[0 0 2 6] 2 5 0-4 5 0riC#.6£fctt#3?ia££ 
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3r«Str-Mfc*ft* r^Ky-r- tfy><s: K, 
#yr s #y ry-u>\ rfyrs k, #y* 

y^tyy, ^yr^tv?7/-/K 7y^M^M 

iafeWi-ofli'&ftiL-ctt, #y ^f^tw K» 
it, ^yxfuyt^N K*S. ^y^a fuyt^r 

[0027] ^ffrtticrt:. ^yt^»fuy7^ 
al _^. /U> # y ^yxft/y7/^/^-f/K #y 
2j-df-->znx^" uy7^^7s-^ s — t 1 /^^ & D 

•>xfL/y^fa-/Pi-f/K t^r-yxf Uy7 

■Mfc**-^***; #y**e/^i^#y 

afi/y/ny^^dfy^- zKy u:/#y 

^r*yxf uyy/ue h — A'flHJE&^*7vK #y 

xf L/yfliM7/^/-/^^ KSfflfc*41f«>*-- ? 

;ux7 f^/ulMfrgft* # y ^ ^ ^ y 3 ~ ****** 

y^ytyK, #y .^yiry yj!&Jfc&^*7vK V/Uf 

30 y ^•vt'c e'^y^D«y^3^y ^r— UTfiTsSO 

[0 0 2 8-] - (A) o- (B) p- 
-(A) o- (B) p- (A) q- 

CHzCH (CH3) 0--CS$n5S^U. o fi 1 - 
90, pttl0-99, qtt0^9 0WSfe*t) 

t^-yxf i/y^ y t^-y^o ei/y^o 7 ^ = ^ 
^y ^•yxft/y^yt^v/T'^^^ 

[0 0 2 9] ctt6lna*5^«:2aK±«:mB»lctt 
y ^->xi^/uS, ^ y ir* ! s-?a tvus. r ^ KS. 

.'<Hiirflto o^) r^y^****^*^^ 
so aaoo ±S£ (^^) r^y^*«**tt. r^y^». 
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±ET«a«:*i-*>^^ y ±Ef|gS£ 

•>c/xfL/y^y3-^7^y^-K >h*->#y^ 
^uv^y 3-/ur^ y ^— K xh^xfi/^ 

/UT^y^— k 2-fc Ka^rv^T'nfcVwr^y 

k v;yneL/y^y3-/u7^yi/-K tfy^af 

L/y^y3-;u7;y^K y^-»7Dfuy^ 
y zx-,\,T9 yu-h, > h^y^ti'^y = 

-/UT^ y t^— * b*is&7° £y>9!) =»— ^7" 

*y o-k *^->*!;^Bifi/>^y3-/wr^y 

t>-k 2»^f/U7$yxf^y U— k 2- 
C/if/U7^xf/U7^y^-K N-^/Ufc^ay 

kv % f^/utfye;^ 7^y^7$K, n-^/ut 
*y/vrsk n, N-^f^i/A'TSK, n- 

a — yWT ^ y /VT * k /5^^T^yt/-h* 
^(D^/T^y u-hS; ^fi/y^y3-;u^7^ 
yu-K ^yif-uy^y Z2—/Vi/*T9 y h£c<h* 
<n*J79V ; ftM s »f&it5. wft<btt> l 

(0 0 3 0] ±El"SB*«r*ra^^^»^IH»a|*o 
^Htlt, 2-tK^v/xW^yu- 
k ^a^H^ya-zM^y k tflfx-f-ls 

y^y=-/M^^y^-K y h^^^^v^y 
3-;M^^y^K / h^^y^^^y =- 

/M^^yi^-K aih^i^^U^y =— ^*9 

xh^yxfi/y^y 3 -^^^y 

^ 2 ~ t Kb*V/b \*A'*99 y t^— k 5?:/ 
Dtvy^y3-/M^y^-K #y T'nfcfuy^ 

y=-/M^^yi/-K >h*'^Btfi/^y3 
-/M^y^-h, / n^aeyratru'^y =- 
/M^^yu-K xh^nei/y/ya-^ 

k aih^r^y 7'cJf^>'^y =»— ^ 
^yi/-h, 2-v^fvuT S J=- s f-fl'*9 9 y t'— 

k 2-i^fyur s /^^*99 y k 

y/t'TSK. H-*+A'*99 x )A'T$ k N, N-tf 

>f^^^y^7U', N-^^-a— ^^^y/ur 

U\ 9!Hr*J**99 9i'—btol!0>*S*99 9i' 

— hs ; ^^uy^y 3— /uv?y*^ y u— k #y 
xfuyv/ji3-;u^^^y^-h, i//nt^y^ 
ya-^^^y^-K ^y/ct^y/y^-^ 

i?*99V \s-bKb'<Di'*99 9 <s~bm ; 
[0 0 3 1] ±E < &IBS«r**4^r^y^K^^7 i ^ 



U-k n-^a fc'/UT* y k iso-^n^ 
7^yi/-h, n-yf^^y^-K iso-^f 
/U7^ yu-h, sec -7+fl'T9 y t^-h, c e r 
-7*vUT*y t^— k 7;/^7^y ^-hs ^*-->/u 

y i^— k y k ^9^T9 y 

u~k y 3/U7^ y — k tv , / |/ 7^ y — h * K 
T's/i'T? y k fh7fW^y l^-h, 

u-t^/ut* y u— k t^^f'>/^7^ y k •> 

io ^ n^^r->yUT^ y k 2 -xf/U^^-y^7 ^ y 
k 2-^ h^r->3i^/ur^y K 2-31 h^r 
i^^/UT^ y k 2-> h#->7*nfci , yUT^ y U 
— k 2 —at h \d/^T9 y l^*™ K • r <l/Z//l'T 

^ytx— k 7i=/^/H^h-/^7^y t^-hv / = 
/U7£=/l/7^ y U'— k /^7V7x=/1';&/UK p /I* 
r ^y u _ ^ ■^.>^c-<^7 i =/U^v'3l^/Ur^y 

l^— k -r hy t Koy/u^y/ur^ y ^—h. 

/unyur^ y bftXto^rST* 9 ^— MS ; 

y^y3-;u«y'7^yi/-K 1, 3 -y^u^y = 

20 -yw-^y^h, 1. 4-^fi^y^9 3-/^7 

^ y h. *^v^-/v^y 3-/uv?r^ y k v - 

1. 6-^i^V^y 3— ;\si?T#}) Is— 2 r 2- 
(4-7^ y D^yyn en^>7x=:/U) 7*a/< 
^ 2, 2-fcT^ y ci^r^^ h^rv'y*- 

/u) ^B/<y4^<Dv?7^y^hS; hy>fB-/t, 

^i^^hyr^y k ny ^roxyhy 
r ^y u— /<v^axy^y h— /t'hyr^y h 
^ifo hyz^y t^— Kflh^v^ay^y h— 
77^y i/-Kfc*orh77^y u-h^^w 
30 e>n<So me>ft. ia*fcfi2aa±sri?i^ffi^^ 

[00 3 ?] ±ETIB««:*S4v^^^y/Hfc3i^7 t - 

wMrVmt urn, t^fr**? y ^— 

^^yu-K n-7'cili , ^/^^y ^— K i so- 
7a£/i>*?# y Q-^W^^y^-K 
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yi/-K ter-T^W^^y^K 7^»^ 
^yi/-h, ^*r : sfl'*99 y i^— 9 9 

^W^^y^-K /^/u/^^yu 
40 -h, -r->/u>^^y t'-K Kx^/u/^^y t^- 

/\>t99V \s— b * 2 ^ ^ y r -^— 

2-> b**s=f'fi'*99 y ^- 2-xih^"> 

3lT^^9 9 x J u-h,. 2-> h^S/T'Btf/v^^^y 

U— h x 2 —3: h tVu/ 9 9]) l^— 'Ov ? 

^^p^ilt,-^ 7*x/^^h-/M^^y i^- 
y -/U7x-/^^^ y yx/U7x-/u^ 

so 3i^/u^^^y u- h, fh7tKo7/U7y/M^^ 
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lt s-zUv^^^^ y l^- 1, 4. 
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7h77on/cifcVu) i-f/k 1, 1, 2, 2— -r 
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(1. 1. 2. 2/3, 3-^f7aa^yf/U) x 

1, 1, 2, 2. 8, 8. 9. 9,*10, 10-7*7 30 
boKW^ I. 1. 2, 2. 3, 3-^f7oc 
x*^, N- [3- 7ywal-a^^y^yu*vr 
;K) ^ntvu] -N, N '-v^fvU-N-*/^* 

/v^y/; K/c^hy>W^=?^> 
/U ^ a r - N - x. ?vu * /U* -A^ y V 

-N-xf/uT^/*^) * ^;/<-7^dT/^ 
□ y yg^tt'Sft^^ ^ ^ 7 ^ 

777^F142D, |5]F 1 7 2, HF173, IBJF 1 
8 3 (fiUu *B*-f V»flS*III (« © , ^7 h 
y/EE^ 01, IS13 0 3, 151352 (£r#BB<bS 
(«) SO > 7B7-KFC-4 3 0, RFC-431 
(fe3C^y-*A » • 7ttif-KAC7 1 
0% f- 7B >S-3 8 2, PISC- 1 0 1, PJSC- 
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